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OOMPtBIB SPECMCATTON 
Process of and Toot for Expanding Tube Ends 



We, Rabcooc & Wacox Limhed, a 
British Company, of Babcock House, Farrmg- 
don Street, London, E.C4, do faendby declare 
tie invention, (QannHmictted by Dbotschb 
BABGOGK & WILCOX Dampfkbsselwekkb 
A/G, a German Company, of Ohechaosen^ 
R mnrf a nd, Gomtny), for which to pray that 
a patent may be granted <p us, and the method 
by which it is to be pctf aimed to be partic*- 
lady described kt and by the fofiowiqg atatfr- 
ment: — 

He present invention relates to a process 
of and tool for expanding tube cads, applic- 
able for example to the attachment of water 
tabes to the steam and water drum of t water 
mbebofler. 

It is common practice to secure the ends 
of water tribes tp * bdkr drum bv fitting 
each tribe aid within a tribe hole la tne drum 
and then trending plastically the tribe end 
whhki die tine hole, so ^hat it remains firmly 
in contact with the watt of the facte to provide 
a flnkWght joint, la order to improve die 
resistance to the tendency of the tube, when 
die baler is in me, to puU out of the dram, 
•the part of the tribe prelecting into the drum 
is often bdkdouL 

Several different methods of dbtaining the 
desired expansion have been used. According 
to one method, a tod Is used which fadudes 
a c onical m a ndr el about which are spaced 
three c o rr e s po n ding tiered reflect the tool 
being inserted in die tribe cod to be expanded 
with the axis of the mandrel co-axial with the 
tobe end and the mandrel being fed Into the 
tribe independently of the rofleis so that the 
rcflers are displaced ouiwa n fl y into contact 
with the inner surface of the tribe. The man* 
drd la then co ath m o u sl y rotated and die rol- 
lers are fbroed outwardly to expand die tobe 
end and at the same time mil progressively 
round and into the tribe. It has taea found 
that with this method of expanding there is a 
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tendency for each point of the tefce wall, after 
each passage of a rofter has caused an expan- 
sion, to spring bad: elasticaSy and thereby 
considerably reduce the contact pressure be- 
[Price 3s.6L} 



tween die tribe wall and the wail of the tribe 
brie, Furthermore;, the structure cf the tribe 
metal is aflWtrrf, the metal ^ por rrni» , g ^aT^#n^ 
by the alternating load. 

Ac c o rding to & second rather shnQar 
method, the tribe is expanded by a tool having 
a tapered mandrel and rcBem in which the 
mandrel aid the u o Bcia rotate and move out- 
wardly towards the end of die tribe during, 
the expanding operation 
' According to a third method, a mandrel 
with a working surface having a <M*n*rt** 
dightiy greater man the inside dimeter <rf the 
tribe Is driven into die tribe cad, *a eg pandmg 
the tribe as it moves into it THs mmod has 
certain practical rftffirrfrfo vdra applied txx 



50 



55 



60 



65 



— tubes, which tend to budded and 
the removal of the mandrel from jhe. IBBe! 
after the mspmSsg eperstfcn often gives asacS 
trouble. rV*^- 
An cfcject of the present Inventus {^the 
provision of an improved noM^g ^^BB CiB S t 
far expanding tobe ends, ~:"~^rr 70 

The invention: includes the proce s s for the. 
securing of a t*e end wWrin a tribe £3elo/ 
a tribe plate, which comprises expanding a 
part of the tribe into fluid-tight ccamict^ttiih 
the waB of the tribe tele by «e fmxSIe 75 
puffing-out of a tribe expanding member 
thrcijgh die said part of the tube end and 
as a< 



oat effecting belling of the mouth of the free 
end of the ttfce into comae* with the face 80 
of the tube plate. 

The invention also mcfades a tifte end «x- 
jrandrng tool smtaMe for the expanding of & 
tribe end within a tribe .hole in a tribe plate 
in which withdrawal means are provided far 85 
die forcible puffing-out from inside the tribe 
end of tobe expanding means adapted during 
withdrawal to expand the part of die tribe 
within the tribe bole, and the withdrawal 
means are arranged during withdrawal to 90 
operate b ding means which effect bdling of 
the free end of die tribe. 

The invention will now be descrfted, by 
way of example, with ref er ence to the 
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panying partly diagrammatic 
winch:-—* 

Figure 1 Is a sectional side devidon of the 
forward end only of a tool for and 
befling tube ends arranged to operate on a 
tube end that extends through a tribe plate; 
and 

Figure 2 is a -view stmSar to Figure 1 bat 
with the working parts in a different operat- 
ing position. 

In (fre drawings, a tube 1 Offends through, 
•a tube hole 2 in a tube plate 3- with its inner 
end 4 projecting beyond the inner face 5 of 
the tube plate to a distance equal to about 
twice the wail tjrickness of &z tube. The tool, 
indicated generally by 10^ fadndes a forward 
body part 11 terminating in a bearing surface 
12 which, when the TnarmiKr is in use, is held 
firmly against the pact of tube plate inner 
face 5 which surrounds the tube end 4. A 
mandrel 14 mounted in die body part 11 ex- 
tends ariafiy beyond die bearing surface 12 
and at the <^yui**^iyy*fl ent of tfi e -expanding 
o p era tion , lies in the initial position shown 
in Figure 1 in which it extends into the tube 
1 q> a point beyond Ac tube plate 3-. At its 
inward or forward end the mandrel 14 is 
formed with an enlargement or head 15 ad- 
joining a part 16* that tapers rearwardly to a 
r.-cyfindrifBl part 17 beyond which a part 18 
..pfljche- xnandrd b screw-4hreaded into an 
operating rod 19 which is coupled to the pis- 
i: ten of an hydranfic power device {not shown). 
:.:'Atg|08p- of four cornpkuieiiUu.y expanding 
... members 21 are riMaMy mounted on the 
^tapered inandrel pact 16 and may be moved 
frojo^teajigned pewittun snown in tftgure 2> 
Ir^which aligned parts thereof form a 



xingtfke tube 



surfs cr 22> to 
Figure 1 in 



4G^a jcaggered position 

— sf Tjjfrfo o ne oppood pair of the members 21 
. ,is-gffs et rearward*^ of tjie other pair ao that 
-^e4feJPVcraH radins of each nmnber is reduced. 

- Tte four members 21 ase held together and 
45 to the mandrel by a helical spring 24 that 
encrrclea partrcyiindrfcal sections 25 of the 
four members. 

* SKdxMy mounted on tie cy lindr ical part 
17 of the mandrel is a movable atop BO m 



50 the form of a tube Jengdi having a cvfindricai 
rearward portion: 31 which is a rfkfong fit on 
the manflrel part 17 and a flared forward 
part 32 of such diameter at its forward end 
that it engaged the 'two rearmost expandin g 
55 members 21 when they are at the rearward 
end of the tapered part 16 of the mandrel* 
Secured to the rearward end of the portion 
31 is a boss 3* formed with a drcunrferen- 
tfally extending radial diouhter 34 that faces 
60 i wwa r d ry of the mandreL Mounted on <fae 
body part H are catch means in the form 
cf four plungers such as the plungers 36 ao 
arranged as to be alidabte radially and being 
biassed inwardly by brings such as 
65 springs 37. These 



to engage sthe boss 33 and are ao 
shaped at their inward ends that they 
restrain rearward movement of the shoulder - 
34 past the phmgers only nutfi the axial force 
on the stop 30 exceeds some predetermined 70 
value. 

Abo mounted on the body part 11 is a 
circular row of eight tube end belling de- 
ments 40 so guided in the body part 11 as 
to be capable of radial movement enfy and 75 
Massed by springs such as springs 41 inwardly 
into engagement with the stop 30. The inner 
side of each element 40 is provided with an 
inclined surface 42 complementary to the 
flared forward part 32 of the stop 30 so that 80 
as die part 32 moves i c arwa t dry past the de- 
ments 40 they axe moved outwards in a radial 
direction. Each element 40 is formed 'with a 
forwardjy extending tongue 44 arranged to 
extend within the tube end 4 but of such 85 
kngdi that its forward end is spaced from 
the tube plate face 5 by a distance somewhat 
greater than the thickness of the wall of the 
tube 1. 

To carry out the expanding operation, the 90 
tool 10 is brought into position opposite the 
tube end to be expanded and the mandrel 
14 inserted into the tjube to the position shown 
hi Figure 1> so that the bearing surface 12 
engages the tube plate face 5, tjbe atop 30 95 
bemg set with its shoulder 34 forwarder of - 
the plungers 36> the ff*p*ynHng members 21 
being towards the rearwird end of the tapered 
part 16 of the mandrel 14 and the rearmost 
pair of the members 21 being in contact with 100 
the forward end of the stop. JO. 

Hie mandrel 14 is now drawn rearwardly 
through the . tool body . part 11 by operation 
of the hydraulic power device so that the ex- 
panding members 21, which are held against 105 
axial movement with the mandrel 14 by die 
stop 3% are caused to move outwardly into 
contact with and to ^ »pm>d: the part of tube 
1 which lies fanmcdlately outside the cube 
plate 3. As this takes place the forward pair 110 
<of the members 21 move slightly rearwardly 
in to ^ jttg piwfy^flf wich ibo o ther pair of the mem^ 
beta 21. 

Once the head 15 of the mandrel 14 comes 
into contact with the expanding rnernbers 21 115 
force is transmitted directly from the mandrel 
to die stop, which is caused to move in a rear- 
ward direction so that the plungers 36 of the 
catch means ride over the shoulder 34. The 
expanding members 21 and the stop 30 move 120 
rearwardly with the maidreL tjbe members 21. 
effecting p r ogr es siv e expmdmg of the part of - 
die tube 1 which fles within the tube plate 3 



As the members 21 approach die inner face 
5 of the tube plane 3 the flared part 32 of 
die stop member 30 engages die fnfjhifri sur- 
faces 42 upon the eight belling dements 40 
and causes those dements to move outwardly 
radially so that their tongues 44 engage and 
bell outwardly tjbe projecting inner end 4 of 
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the tnhe 1. This beBing operation ends when 
the tribe expanding surface 22 comes into con- 
tact with the forward part of tfse surfaces 42, 
wherenpon rearward mJvemem <rf th* mnrvyi 
wfetive to the tool 10 is positively checked. 

Tie tool 10 as new removed feom die 
finrafod ttfte, the mandrel returned to its for- 
ward position die t*e expanding elements 
21 did along the tapered part 16 to frctr 
rearwarf positions, and die stop 30 restored 
to its foaward position. The tool may theo 
^4?^ to ^^^<pkcrpaiio^ 

The machine described is adapted to act 
*pon a presented dxe of tAeTtjie diameter 
of the expanding ratface 22 being appro- 
pia^rdatedtnfhei^^ 
txAe. S desired die head 15 of d* marrird 
my be>i made adjustable axb% erf the mandrd 
14; k then serves as a shod adapted by &nMog 
movement of die expanding member* taxiaBy 
of (he tapered part of the mandrel to deter- 
mtnethc effective diameter of die expanding 
member* during the i-p«iw%g rwi^ and 
the position of die step being adjustab le per- 
^ vana^rf that effective diameter, ^her, 
die head 15 is axiafly adjustable, it fc advan- 
tageou s to adopt a piste-ring shaped, over- 
lapping design for the ^*p^nng me nJbei s . 

y^gatofa^-^ u^oc^meam 
^ftoce^ for Ae searing of * tribe end 5. A tooj as daimed 
wftto a tAe ^ein die tribe plate, which the expanding moribe© 

ccQpnaes expanding a part of the tribe into * 

contact with the waH of the tribe 



hole by the tbrcftfc puffings* of a tribe ex- 
panding member through the said part of 
die tribe sad shmitsseoisily as * cooscQGenoe 
of the pnfling>out effecting belting of the 
mouth of the free end of the tribe into con- 
tact with the face of the tribe plate. 

2. A tube end expanding tool ratable for 
the expanding of a tribe end within a «&e 
hole in a tribe yhte, wherein withdrawal means 
are provided for die forcftfe pnHmg-out from 
™fc the tribe end of tribe exuding means 
adapted daring withdrawal to expand die part 
of the tnbe within the tube bok, and the 
withdr awal means art arraign during with- 
drawal to operate beflmg means w«c£ effect 
betting of the tree end of the tribe. 

3. A tool as daimed in Claim 2, wherein 
die befling means c omprise a areolar row of 



tabe end engaging dements which are 
ananpd to move radially otiwardiy upon 
withdrawal of the coke expanding means and 
so effect befimg of the iSeeoZ 

4. A tool as daimed in Oafcn $ y wherein 
toe tnbe expanding means im&ide a plurality 
of expanding; members ftted about the peri- 
P« ef the length cf a 
mandrel which is msestajbfe axially into die 
™* *° expanded and farms part of the 
WWwwaJmeans, stop means axe arranged 

Z^J^SLS^^J^ ** ******** * * 
rawaxa initial position, catch means axe 

arranged to restrain outward movement of die 
stop jneans tram die initial position unless 
the otgmrd force en the stop means exceeds 
a predetermined vatae, the atop means being 
arranged to restrain outward axial movement 
of the said members upon outward movement 
g die mandrel only anil the farce exerted 
exceeds the prtdrtmnfaed valne, aid ttfte 
end engag ing dements are arranged fox en- 
gagement by inclined surfaces on the stop 
meanswhexdby upon the mandid moving the 
ex panding m eans and thus the stop means in 
an ontward dire cti o n through an appropriate 
<Hstaittapartoftfcet^tteex 
thetdbe plate is engaged and bdled out by 
the cefiiog means. 

A ^ 88 in Claim 4, wherein 

standing denotes are held in dose con- 
ta ct with tjg tapered part of die mandrel by 
a riroanacribing stxriag. 

6VA tod as darned in Chhn 4 or Qahn 
5, whe rein a elm provided on the mandrel is 
adapted by Shaking movement t£ the expand- 
tog memb ers axiafiy of the tapered paxt rf 
the maxahd to deteanine die effective dia- 
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_ of the expandfag merribeia daring the 90 
expanding operation, end the position of the 
stop is adpxstaUe to permit variation of that 
effective diameter. 

7. A tribe end expanding tool arranged and 
adapted to opegate aohstantlagy ag described 95 



sribstantially 
drawings. 



shown in* the acconqwnying 



For the ^ppSicaiaB. 

*A. C ! — - ~> 
Chartered Patent Agent 



wSS 6 ^ ?2S £ ^J^^***™*? Office, by the Oowkr Pr^.-ISST. 
FnMMwI The P»tan» Offloe, 85, Southampton BufldiiaB, Loudon, VT.03, horn which 

copies m&y be obtained. 
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